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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-6 and 10-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sato (JP 11-78411) in view of Sato (JP 11-78410). As best depicted in Figure 1, 
Sato '41 1 discloses a radial pneumatic tire construction having a belt reinforcement 
structure comprising two belt plies 4 formed of single wire metal cords and a radially 
outermost reinforcing layer or cap layer 5 formed of organic fiber cords, such as 
polyethylene naphthalate. While the reference fails to expressly describe the bunching 
arrangement of the claimed invention, one of ordinary skill in the art at the time of the 
invention would have found such a design obvious in view of Sato '410 in order to 
reduce the propagation of cracks that are commonly associated with belt layers. In 
particular, both Sato '410 and '41 1 detail the disadvantages of conventional belt 
reinforcing elements formed of twisted structures and further suggest the 
aforementioned benefits of using single wire metal cords (analogous to reinforcing 
elements of claimed invention). Thus, one of ordinary skill in the art at the time of the 
invention would have been motivated to bunch the single wire metal cords of Sato '41 1 
into a plurality of groups, in view of Sato '410, to reduce the propagation of cracks and 
ultimately enhance the belt reinforcement characteristics of a given tire. 
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With respect to claims 5 and 6, Sato '410 describes a bunching arrangement in 
which between 2 and 6 single steel wire cords are adjacent one another. Thus, since 
the single wire metal cords are adjacent one another, as depicted in Figure 2, the 
aspect ratio D S /D L is analogous to that of the claimed invention (1/n, where D s is the 
short diameter, D|_ is the long diameter, and n is the number of metal wires in a given 
bunch). 

With respect to claim 10, Sato '410 suggests a greater interval between adjacent 
bundles in the radially outer belt layer, wherein said interval in the radially outer belt 
layer is between 1 .05 and 3 times that of the radially inner belt layer. As evident by the 
numerous examples in Tables 1-3, the intervals are dependent on the specific 
diameters used for the single wire metal cords and the reference is directed to a 
plurality of embodiments, some of which meet the broad limitations of the claimed 
invention. Regarding the distance between bundles in different plies and the overall 
thickness of the two belt plies, it is clearly evident that a plurality of embodiments 
detailed by Sato '410 satisfy the limitations of the claimed invention using well known 
and conventional values for the topping rubber thickness in relation to the cord 
diameter. For example, if a 0.25 mm single wire metal cord is used, one of ordinary skill 
in the art at the time of the invention would have expected a distance between bundles 
in respective belt plies to be a minimum of 0.25 mm and most likely between 0.3 and 
0.40 mm (based on topping rubber having a total thickness that is slightly greater than 
cord diameter). In turn, the overall thickness of the belt plies would be approximately 
1 .20 millimeters (each ply would have a thickness of appr. 0.60 millimeters using 
average topping rubber value). It is noted that the respective distances (especially 
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overall thickness and radial distance between bundles in respective belt plies) are 
dependent on the diameter of the single wire metal cord and the claim fails to 
require a specific diameter, such that embodiments that use a larger cord 
diameter within the range of the claimed invention would definitely satisfy the 
limitations of the claimed invention. 

Regarding claim 11, the inclination angle of the single wire metal cords is 
between 10 and 30 degrees with respect to the equatorial plane of the tire. 

With respect to claims 12 and 13, the cap layer of Sato '41 1 is formed of organic 
fiber cords, for example polyethylene naphthalate, that are inclined at an angle of 0 
degrees with respect to the equatorial plane of the tire. 

3. Claims 7-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sato 
'41 1 and Sato '410 as applied to claim 2 above, and further in view of Bourgois (US 
5,198,307). While Sato '41 1 and Sato '410 teach the bunching of single wire metal 
cords having a diameter between 0.20 and 0.35 millimeters, the references fail to 
describe the specific makeup of said single wire metal cords (i.e. composition of metal 
and tensile strength). In any event, one of ordinary skill in the art at the time of the 
invention would have recognized the composition and properties of the claimed 
invention as defining well known metals that are extensively used in belt reinforcement 
structures, as evidenced by Bourgois. In this instance, Bourgois suggests a similar belt 
structure in which single wire metal cords having a diameter between 0.10 and 0.40 
millimeters are bunched together, wherein said single metal wire cords have a preferred 
carbon content between 0.75 and 0.85 % and a tensile strength defined in relation to 
the diameter of said single wire metal cords that renders the broad range of the claimed 
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invention obvious (Column 1 , Lines 30-40). As such, one of ordinary skill in the art at 
the time of the invention would have readily appreciated and expected the single wire 
metal cords of Sato '411 to exhibit the same tensile characteristics and be formed of a 
similar composition, regarding carbon content, in view of well known belt reinforcement 
materials, as evidenced by Bourgois. 

Regarding the tensile strength, Bourgois provides the following statement: "The 
core filaments (analogous to single wire metal cords) preferably have a tensile strength 
above 

2,235 -1,130* log d (N/mm 2 or MPa) 
whereby d is the filament diameter expressed in mm." The following table provides a 
list of different diameters falling within the range of the claimed invention and suggested 
by both Sato '410 and Sato '41 1 and their corresponding tensile strength. 





Diameter (mm) 


Tensile Strength 
(MPa) 


Example 1 


0.20 


> 3,1 15 


Example 2 


0.25 


> 3,005 


Example 3 


0.30 


> 2,916 



4. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sato 
'41 1 and Sato '410 as applied to claim 2 above, and further in view of Kawase (US 
3,929,180). Sato '41 1, in view of Sato '410, discloses a radial pneumatic tire 
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construction in which a two ply belt layer is sandwiched between a carcass structure a 
radially outermost cap layer, wherein said belt layer contains reinforcing elements in the 
form of single wire metal cords that are arranged in bundles. In describing the radial 
carcass, however, the references are completely silent with respect to any specific 
material. In any event, the use of PEN (polyethylene naphthalate) cords in a carcass 
structure is extremely well known and conventional. For example, Kawase describes 
the use of PEN cords to form a radial carcass structure since such a cord provides a 
plurality of advantages over conventional materials, such as steel, nylon, rayon, and 
even polyethylene terephthalate, including better high speed durability and fatigue 
resistance (Column 6, Lines 35-55). As such, one of ordinary skill in the art at the time 
of the invention would have found it obvious to form the carcass of Sato '41 1 with PEN 
cords since the aforementioned benefits are desirable in all vehicle tires. 
5. Claims 15-19 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sato '41 1 and Sato '410 as applied to claim 2 above, and further in view of either 
one of Sinopoli (US 5,743,975) or Gummiwerke (DE 2734586). Sato '41 1 , in view of 
Sato '410, discloses a radial pneumatic tire construction in which a two ply belt layer is 
sandwiched between a carcass structure a radially outermost cap layer, wherein said 
belt layer contains reinforcing elements in the form of single wire metal cords that are 
arranged in bundles. The references, however, fail to include a distinct rubber layer 
between said belt layer and cap layer. In any event, one of ordinary skill in the art at the 
time of the invention would have found it obvious to include a rubber layer in the crown 
reinforcement design of Sato '411 in order to control the spacing between reinforcing 
elements in the belt layer and the cap layer and optimize the reinforcing capability of 
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said cap layer over a desired region, as evidenced by Sinopoli (Figure 1 and Column 5, 
Lines 7-10) and Gummiwerke (Figures 1-4 and Abstract). In this instance, both 
references are directed to the employment of a rubber layer between a belt structure 
and a radially outermost cap layer for the benefits detailed above, which is analogous to 
the crown design of the claimed invention. As such, the inclusion of such a rubber layer 
between the belt layer and the cap layer of Sato '41 1 would have been well within the 
purview of one of ordinary skill in the art at the time of the invention. 

With respect to claim 17, the broad range of the claimed invention would have 
been obvious to one of ordinary skill in the art at the time of the invention in view of 
Sinopoli and Gummiwerke. First, while Sinopoli fails to expressly describe the width of 
the rubber layer, Figure 1 appears to depict the rubber layer as extending the same 
width as the cap layer, which in itself extends slightly beyond the edges of the belt 
structure. Thus, one of ordinary skill in the art at the time of the invention would have 
expected the rubber layer to have an axial width that is greater than 100% of the width 
of the innermost belt layer and further would have readily appreciated an embodiment in 
which the extension was less than 10% beyond the extent of the innermost belt layer. 
Gummiwerke, on the other hand, describes the extension of the rubber layer as being 
approximately 75% of the cap layer width. As depicted in Figures 1 and 2, the cap layer 
has an axial width that is approximately the same as the axial width of the innermost 
belt layer, thereby suggesting an embodiment that satisfies the limitations of the claimed 
invention. Furthermore, even if the cap layer has an axial width that is slightly smaller 
than the innermost belt layer, as depicted in Figures 3 and 4, the close proximity of the 
respective axial edges and the language of Gummiwerke (approximately 75%) would 
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have directed one of ordinary skill in the art at the time of the invention to include a 
rubber layer between the belt layer and the cap layer in accordance to the dimensions 
of the claimed invention. 

With respect to claim 18 and 19, applicant defines a first range of 0.2 to 1 .2 
millimeters for the thickness of the rubber layer and a second, narrower range of 0.3 to 
0.8 millimeters for the same. While Sinopoli fails to address the thickness of the rubber 
layer, the relevant figures appear to depict a rubber layer having a thickness on the 
same order as the adjacent belt plies (i.e. rubber layer that depicted as being 
significantly large or thin). Thus, since the claimed dimensions define well known belt 
structures depending on the specific type of tire, one of ordinary skill in the art at the 
time of the invention would have found it obvious to include the quantitative 
relationships of the claimed invention, it being further noted that the claimed ranges 
represent well known dimensions of rubber layers, in general, that are disposed 
between respective plies in the belt region. Also, Gummiwerke suggests a rubber 
thickness that is between 0.7 and 2.5 times the diameter of the reinforcing element in 
the belt layer, which defines a rubber thickness in Sato '41 1 of between 0.14 and 0.88 
millimeters, which incorporates all of the values of the preferred range of the claimed 
invention. 

Regarding claim 22, it is well known and conventional in the tire industry to 
reinforce a given rubber component with short fibers, either organic or steel, in order to 
provide increased modulus and strength properties as desired. 
6. Claims 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sato '410, Sato '41 1, Sinopoli, and Gummiwerke as applied to claim 16 above, and 
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further in view of Kanamaru (US 5,154,217). As previously stated, Sato '41 1, in view of 
Sato '410, discloses a radial, pneumatic tire construction having the claimed crown 
reinforcement structure, including a pair of crossed belt plies formed of single wire metal 
cords arranged as bundles and a radially outermost cap layer formed of organic fiber 
cords. Furthermore, in view of either one of Sinopoli or Gummiwerke, one of ordinary 
skill in the art at the time of the invention would have found it obvious to include a 
rubber layer between said belt plies and cap layer in order to control the spacing and 
optimize the reinforcement characteristics as desired. In describing the rubber layers, 
Sinopoli and Gummiwerke fail to disclose the 100% tensile stress of said rubber layers 
and thus necessarily fail to compare the tensile stress of said rubber layers with the 
tensile stress of the tread (Gummiwerke does suggest a Shore A hardness between 45 
and 70). In any event, one of ordinary skill in the art at the time of the invention would 
have readily appreciated the quantitative relationships of the claimed invention as they 
are broad and define well-known tire belt structure , as evidenced by Kanamaru. In this 
instance, Kanamaru suggests that the tread rubber generally has a 100% modulus 
between approximately 2.5 and 3.5 MPa and further, that an intermediate rubber layer 
disposed between adjacent belt plies has a greater 100% modulus as compared to the 
tread rubber (Column 4, Lines 65-68). While the rubber layer of Kanamaru is not 
exactly the same as that detailed by Sinopoli or Gummiwerke, the reference does 
provide a general teaching as to the relationship between belt rubber layers and tread 
rubber compositions. As such, one of ordinary skill in the art at the time of the invention 
would have found it obvious to form the rubber layer taught by Sinopoli and 
Gummiwerke with a higher modulus as compared to the tread rubber in view of the 
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broad range of the claimed invention and the well known makeup of tread layers 
(individual properties and relationship with additional belt rubber layers), as provided for 
by Kanamaru. 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Justin R Fischer whose telephone number is (703) 
605-4397. The examiner can normally be reached on M-F (7:30-4:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Ball can be reached on (703) 308-2058. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9310 
for regular communications and (703) 872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0661. 



Conclusion 





November 7, 2002 



